


















































































































































































































Supplementary Figure 1 MPP8 regulates the type I IFN response.
a Two additional shRNAs against MPP8 (shMPP8_2 and shMPP8_3) were tested for MPP8 depletion 
(left) and ISRE-GFP reporter induction at day 6 compared to the most effective MPP8 shRNA (called 
shMPP8_1 here). N=3 biologically independent samples (right) that were pooled to measure MPP8 
mRNA in technical duplicates (left). Two-tailed unpaired t tests: p=<0.0001 (shMPP8_1), p=0.0428 
(shMPP8_2), and p=0.0407 (shMPP8_3). Control vectors (shEmpty, shControl or shZNF37A) did not 
induce an IFN response. b Extended data from Fig. 1f: MPP8 depletion efficiency in 3 additional cell 
lines. N=3 biologically independent experiments with technical duplicates shown. c Samples from Fig. 
1j were used here to verify that the JAK/STAT inhibitor was able to block expression of endogenous 
ISGs (CXCL10) by qRT-PCR (GAPDH normalized), as well as blocking ISRE-GFP reporter induction. 
N=2 biologically independent samples. d IFN bioassay: supernatants from shRNA-treated 293s were 
added to ISRE-GFP reporter 293 cells and GFP expression measured 24 hours later. N=4 biologically 
independent samples. P=0.0817 (not significant, two-tailed paired t test). e 293 cells containing an 
IFN-beta destabilized GFP reporter used in1 were shRNA-treated and GFP measured 6 days later. N=3 
biologically independent samples. P= 0.0037 (two-tailed paired t test). f 293 cells treated with shRNAs 
in the presence of the JAK/STAT inhibitor Ruxolitinib or DMSO (added from day 1) were harvested for 
qRT-PCR at day 6. N=3 biologically independent samples with technical duplicates shown. Expression 
of CXCL10 was normalized to GAPDH. P=0.0454 (two-tailed paired t test). Data presented in this figure 
show mean values +/- SD, except S1a: left and S1c, which show mean values +/- SEM.
Supplementary Figure 2 MPP8 regulates KZNFs through direct binding.
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and	 shMPP8.	Underneath,	HUSH	binding	 profiles	 are	 displayed	using	 public	 ChIP-seq	data	 from	K562	 cells2.	
MORC2	ChIP-seq	peaks	were	called	over	 total	 input	 samples	using	MACS2.	The	MORC2	peaks	were	used	 to	
evaluate	binding	to	KZNF	genes	but	fold	enrichment	over	input	tracks	for	MPP8	and	TASOR	is	also	displayed.		
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Supplementary Figure 3 Functions of genes directly and indirectly regulated by the HUSH complex 
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a	 Top:	Venn-Diagram	depicting	 the	number	of	HUSH	complex	binding	peaks	 that	were	uncovered	using	 the	
overlap	 of	 epic2-mapped	 peaks	 for	 MORC2,	 TASOR	 and	 MPP8,	 using	 data	 from2.	 Bottom:	 Venn-Diagram	
annotating	genes	upregulated	in	shMPP8	samples	compared	to	shControls,	using	total	RNA-seq	data	from	HFFs	
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Expression of HUSH-bound
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Relative abundance of overexpressed TE families 
Relative prevalence of TE families in genome 
shControl
shMPP8
* Numbers are not absolute due to redundancy of lncRNAs in RNAcentral
*Top 5 families












































by	 clade	 (blue)	 using	 RNA-seq	 data	 from	 Fig.	 2	 and	 TEtranscripts	 software3.	 N=6	 biologically	 independent	
experiments.	Animal	 images	drawn	by	 lab	members.	b	Upper	 panel:	 TE	 loci	 up	or	 downregulated	 in	MPP8-















stitched	 together	 from	 its	 separated	parts	 available	on	RepBase	 (L1P1_5end+L1P1_orf2+L1PA2_3end).	 Two-
tailed	 unpaired	 t	 test	 values:	 p=0.0007	 (L1PA2	 chr1	 forward)	 and	 p=0.0307	 (L1PA2	 chr1	 reverse),	 p=0.0006	
(L1PA2	 consensus	 forward)	 and	 p=0.0307	 (L1PA2	 consensus	 reverse).	 N=6	 biologically	 independent	
experiments.	 Data	 show	 the	mean	 +/-	 SD.	e	 Coordinates	 of	 bidirectional	 LINE-1s	were	 plotted	 by	 length	 in	
kilobases.	Median:	6.029	Kb	(L1PA1)	and	6.021	Kb	(L1PA2).	
	
Supplementary Figure 5 MPP8 regulates young bidirectional LINE-1s and conserved LINE-1s.
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* Note that upregulation of bidirectional L1HS/L1PA2 in the shMPP8 is mainly only detectable
  when mapping reads to the L1HS/L1PA2 consensus while the above screenshots show 




using	publicly-available	ChIP-seq	data	 (for	MPP8,	 TASOR	and	MORC2)	 from	K562	 cells2:	MORC2	peaks	were	
called	over	total	input	samples	using	MACS2.	On	the	left	are	examples	of	LINE-1	elements	that	were	scored	as	




























































































































































































































































































































































































































































































































































































































































this.	N=4	biologically	 independent	experiments.	Right:	 In	parallel,	 the	same	doses	of	 inhibitors	were	used	to	
block	transduction	of	a	PGK-GFP	lentivector	in	293T	cells.	N=3	biologically	independent	experiments.	c	Left:	293	
reporter	cells	were	treated	with	shRNAs	and	transfected	the	next	day	with	cognate	KZNFs/KAP1	or	ZFP819	as	a	







































Supplementary Figure 7  Gating strategy used for flow cytometry analyses. 
Cells were selected (side scatter (SSC) vs. forward scatter (FSC) ) and the level of GFP expression 
analysed within that population. Non-transduced cells were used as negative controls to define the 
gate of GFP-positive cells (GFP+) in test samples. When histograms were overlayed from different
samples, they were normalized to mode (using Flowjo software) as stated on the y axis.
GFP+
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Hairpin	name Hairpin	target Designed	on No.	of	matches %	L1	matches L1	subfamily	with	most	hits
shControl GTTATAGGCTCGCAAAAGG non-targeting	shRNA 0 0 NA
shTASOR GAGGAAGCTTGAGGATCTA TASOR	CDS	(exon	14)	 1 0 NA
shPPHLN1 AGCTAACCACTCGCTCTAA PERIPHILIN	CDS	(exon	9) 1 0 NA
shMPP8 ACCAGAGACGAAACGGATA MPP8	CDS	(exon	9) 1 0 NA
shMPP8_2 CCGGCAAGCTGTAGTTCTGAATGAT MPP8	CDS	(exon	12),	shRNA	TRCN0000117925 1 0 NA
shMPP8_3 CCGGGCTAGAGAACAAGAACGCTTT MPP8	CDS	(exon	3),	shRNA	TRCN0000117926 1 0 NA
shL1PA1_5'UTR CACCGAAAACCCATCTGTA L1HS	5'UTR	(RepBase) 584 100L1PA1	(288	copies)	and	L1PA2	(271	copies)
shL1PA4_ORF2 TGGGCAAGGACTTCATATC L1PA4	ORF2	on	chr11,	MPP8-bound	using	ChIP	from:	Liu	et	al.,	Nature	201836 100 L1PA4	(47	copies)*
shL1_c ACCCGAATACTGCGCTTTT L1PA2	5'UTR	on	chr1,	MPP8-bound	using	ChIP	from:	Liu	et	al.,	Nature	2018678 100 L1PA3	(370	copies)
shL1_d AGCAAATGCTGAGGGAATT L1PA10	ORF1	on	chr2,	MPP8-bound	using	ChIP	from:	Liu	et	al.,	Nature	2018408 100 L1PA10	(135	copies)
shL1_e GCATAACTGGCTAGCCATA L1PA15	ORF2	on	chr19,	MPP8-bound	using	ChIP	from:	Liu	et	al.,	Nature	201831 100 L1PA13	(10	copies)
shL1_f GCAACATAGATGGAGCTGA L1PA15	ORF2	on	chr19,	MPP8-bound	using	ChIP	from:	Liu	et	al.,	Nature	2018 100 L1PA15	(3	copies)
shAlu CCTGTAATCCCAGCACTTT Alu	(RepBase) 9600 100%	Alu NA
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